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Planning Tool Suite — getCal;
various & sundry
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Introduction to the getCal Suite R

» getCal isaPTI-heritage Interferometry Experiment
Planning Tool That Assists User in Composing an
Observation Plan

» Designed With Wide (Unix) Portability in Mind (with
web interface for non-Unix platforms)

> Implemented as Numerous Small Components; | nterface

Either Through Top-Level Glue-Scripts and GUIs or
Directly With Components

21 July 2003 AFB
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Attributes of a Good Calibrator? et S

AL
> Attributes of a“ Good”

Vighility Calibrator:
» Unresolved (minimally
resolved)
> ”“mHGMy"Snddgnmm - HD217014--G2.5Va
» Bright (or similar totarget) ;| - e

> Similar observing geometry .|
to target (near in sky) £

) . W 107 E
> Knownsize, or Properties %
leading to reliable size g
estimate o ot eyt
2l pol = 19.14 +/- 0. ergcm - s
> ldentifying Good Calibrators ™ Diam = 074 +/-0.11 mas
10"

> Geometric search

" T FitResiduals
01k

Astrophysical constraints ~ #

>
> Angular diameter estimationf o1} .
> Spectral energy distribution o — -

Wavelength (um)

modeling
> Ancillary information (e.g.
Simbad classification &

21 July 20mB€asurements, IR (2Mass)  arg 4
photometry)
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Key Features of getCd G-

getCal is an Experiment/Observation Planning Tool That:

> Resolves astronomical designations into standardized catal og entries and
astrometry (via Simbad)

> ldentifies potential visibility calibration sources according to various
observational and/or astrophysical criteria

> Retrieve broad-band photometry from archival (Simbad, Catalog of
Infrared Observations, 2M ass) sources and model spectral energy
distribution (SED) with effective temperature/bolometric flux/angular
diameter parameters

» Computes observing accessibility and geometry according to various
constraints (annual, nightly, u-v tracks)

» Various GUIs that facilitate access to components, including new web-
based interface (to roll-out soon)

> Interfaces to KI Control Components
« Composes K| “Astronomical Observing Template” (AOT)
« Keck “sky” planning application

21 July 2003 AFB 5
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» getCal isdesigned as multi-layer

tool set Gl
> GUI level — GUIsthat interface J _
with command-line tools the tGui
facilitate interface or present results
(e.g. gcGui, tGui)

> Wrapper level —top-level scripts
that provide consolidated getCal
functionality with command-line

interface (e.g. getCal, gcList) /‘
» Component level —individual

components that implement
individual functions (e.g. Hipparcos fbol
catalog “ cone search”, Simbad o
name resolution & information timing
retrieval, accessibility calculations)

> Script (perl) implementation to SimbadQ
enhance portability
21 July 2003 AFB
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> ldentify Candidate

Calibrators for Given
Source

» Geomeltric search

» Magnitude constraints

» Astrophysical constraints
(e.g. luminosity class,
apparent diameter)

» Multiplicity vetting

21 July 2003
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Illustrative Use Cases (1 Jine

getCal GUI wD.51dev (getCal w2 dpre) .o ;!@E

File Help

Object Designation/Pos |43_Fe| # name -, HD -, HIP - Pos

_| Mo Calibrators| @ LCV| _j LCI| j LC1| _j Max Diam (mas)| |
_| Calibrator Search Radius|

g Minyl | i Maxv] | i MinK| | s Max k| |

® Simbad Query| @ Common Names| _| Simbad Meas| _| Simbad Mail|
W Timing Inful W Timing Displayl o ouv Displayl

Palomar {FTI} — | Baseline Selection |

ill I i Moo Iimill I i Munloss Di--u-l I

et Return - 43_Per T [=][=] ;!

Jhone /bode fiscSoftware fsrc/tools/planningfgetfal fgetCal-2 4 /gettal -targetName 43 Per -1G1

### GUI catalog from getCal w2 dpre s

# Resolwing target 43 Per via SIMBAD

# target HO 24546

# Simbad Search HD 24546: Type: Spectroscopic binary FS5IV V=5 287 + 43 Per +* 5 440aP
HOCZ4546 03 B 36 522 +50 41 43.371 0.149 -0.128 5.3 4. 2 FEIV 0.0 2000 oo trg

# Simbad Search HD 19373: Type: High proper-motion Star GOV ¥=4. 05 * iot Per

HOC19373 03 09 04,020 +49 36 47,790 1. 048 -0.092 4.0 2. 6 GOV 7.7 1.07+/-0.3 cal HOG24546
# Simbad Seacch HOD 20677Y: Type: Warizble Star A3V V=4 047 5¥+ EI 181 + 32 Per * 1 Per
HOCZ06TT 03 21 26 558 +43 19 46 743 -0.083 -0.000 5.0 4.8 a3v 9.5 0.41+/-0.0 cal HOC24546
# Simbad Search HD 20675: Type: High proper-motion Star F6V w=5, 947

HOCZ06TS 03 21 52 533 +49 04 15 257 0. 276 -0.063 5.9 4. 7 F6v 5.8 0.34+/-0.2 cal HOG24546
# HIP 16826 (HD 22192} has his warisbility flag set (2)

# with 0.033 mag scatter in 77 observations

# Simbad Search HD 22192: Type: Emission-line Star BEVe W=4 310 + psi Per * 37 Per EN*
HOCZ22192 03 36 29 379 +43 11 33.481 0.032 -0.028 4.3 4 7 BSVe 4.1 0.25+/-0.2 cal HOGE454
# HIP 19343 (HD 25940) has his warisbility flag set (1)

# with 0.007 mag scatter in 84 observations

# Simbad Search HD 25940: Type: Emission-line Star E3Ve ¥=4 003 * c Per + 48 Per EM* MW
HOCZES40 04 08 39 691 +47 42 45 046 0.030 -0.033 4.0 4. 5 B3ave 3.6 0.30+/-0.1 cal HOC2454
# HIP 20070 (HD 26961 has his warisbility flag set (1)

# with 0. 020 mag scatter in 90 observations

# HIP 20070 (HD 26961) has his multiple component flag set to O

# Warning: the 0 designation indicates an orbital solution was found

# with photocentric SMa 5.09 mas, 701, 7600 day period

# Simbad Search HD 26961: Type: Ellipsoidal warisble Star AZV V=4 598 ¥* h Per * b Per
HOCZEO961 04 18 14 618 +50 17 43.808 0.073 -0.056 4.6 4. 6 A2V 3.5 0.35+/-0.3 cal HOG24546
# Simbad Search HD 27084: Type: Star in Cluster ATV W=5L 40

HOCZ7084 04 19 13 239 +50 02 E5. 302 0.098 -0.059 5.5 5.0 &7v¥ 3.7 0.28+/-0.2 cal HOG24546
# HIP 21730 (HD 29316) has his moltiple component flag set to ©

A|# the © designation indicates solutions were found for individual components

i~ I =

I Save | Close
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Illustrative Use Cases (2)

» Accessibility calculations
» Annual accessibility

P .
st [ REe ]

Object Designation/Pos |43_Fe| # name -, HD -, HIP - Pos

_| Mo Calibrators| @ LCV| i LCI| s LC1| i Max Diam (mas)| |

Calibrator Search Radius|

» Diurnal accessibility

Prery GLH w0 B3day (pelCal v2 Spre) mll=
File Hasallng
> U-V tracks e hek
A Tiwming scxmacy l!t-'i.mE[lv[l S3davw] ran sk 1SLESS00E UTD, day SOOZ01E
for tamings on 17062002 UTO. 2002016
- — — Using Palowsr Locatiom (long: -1185-51:48  lat- =33:21:24) Current
obsCalendar G w0 Tdev celCal w2 dpmed) Using PTI_WS Baselire (EWUBlas: -3T. 116352 -103 264T46 3. 319338 -12 915245) 145 UT |
Using BTI_W¥ Paseline (ENUDiams: -81. 6085124 -28 214086 3 105647 2 '-5
File Targel The JD ab O he UT is 2452200 5 14:10 LST |
The LET st [ hr UT 23.53:35 largeds -t
A Obsecving calendar (obaCalendar #0. 1dew) cun atl] / Tha Lbe.g Ting wE nla.: UT is 16.00-00 08:15 La:lral|
for timings in 2002 UTC Collbraiory A ||
Daing Palomar Locatbion imq' -I.IE'E'I.'qg };t- Pl - Al Altea |
_|| Daang Palomar Location (Long: =106:51:4 8 W UT D00 na:nn 06:00 05:00 1500
i 2 D00 UT : Ingert fdtaq 53 LIT
]
P HOC 24546 e ' : e . -
Manth A Feb K4 M Jun ] |
IZ o an  Fa a Apr May HOC15373 =% : : S .
e _L' ] HOCAETT = : | = ) :
: n HOCZE1a - : i -
]
HOCZEaE] | o : | B HDCRORTT :
HOCZE316 : —— ||| T HDC2067S ,
| | | W HOCER142 |
Eural i T ES
LST Z333 0254 0554 omss || T HDCZSg940 14585
B HDCPRIR]
I HDCZT0A
N HOCEAA6
T HOCH 278
]
| |
b= i -
| Legand riarsact Aange Dbsscunad Feamg o m—
I’ 5 Ciay Rarijs e Zenith Ramps =— Tramiil &
LY TRI RGN R —— intersection Track | 24 Track | Delay Track | Obscured Track Baseline |FT1_H#
Zj Surwise Trarsil & Suingel Transd W -
Current UTALST | Swirise/Sunset | Time Labels | Ousters | Calibrators | Moo | mu|um
i




r~vMichelson Science Center

I
||| |]r||,|r|i'

|

a.r'..’l.flr“-ﬂ'lllllunll

¥ Tool ¥0.85dev [gedCal v 5dev) |=

File Tarmpel Baseline Simbad Help

u-v Tracks ot scse Wi | wavelongh (mcroas) 22| moscae

A Tiwming sommary (timing w0 53dev) run at 12720002002 oTc, day 2002354
J for Eawings an 12/20/2002 UTC, dap 2002354

Taing Palomar Location [long: -116:51:.48  lat: «33.21.24)%

Using PTI_NS Bassline (EMUE1as: -37. 116358 -103 264746 3. 319338 -12. 915245)
Taing FTI_HW Baseline (EMUEias: -81 6B5124 ~-28 214086 3. 105647 0. 031416)
Using PTI_SW Bassline (EMUB1as: -4 SE3TTE TS5, DS066 -0 213681 12 M66E1)

a - b. I I The JO at 0 he UT is 2452628 5 (precessing coordinates to this date)
All Accessibility | e B L

GUIs. B e e =
> Providereal-time u Lagens
Information (UTC, ,., T H p——
local time, and Y o
track position) a
> Output hardcopy to | .. T
PostScript and \ o
bitmap formats ¢
L¥ e |
S e e sl
Tiaret 0403 Loca 161 00525 o

intersection Track | #A Track | Delay Track | Ghost Track | Simbad | |

21 July 2003 _Current UTALST | Hour fnghe | Fringe Spacing | _Print | Close |
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getCal GUI v0.56dey

L]
Illustrative Use |
Object Designation/Pos |NGC 4151] % name -, HD - HIP - Pos

_| Mo Calibrators| @ LC¥| j Lcm|  LC 1| _j Max Diam {mas)] |
Cases (3) —— 7

g Min¥ | gMaxv] | iMink] | Max K|

1 Simbad Query|

@ Timing Inful I Observing Calendar Displayl -1 Timing Displayl i u-v Displayl

> SpeCtral Energy Mauna Kea (KI) — | Baseline Selection |

_i Zenith Angle Limit] | _i Delay Limit| | _i Delay Bias|

Distribution/Bolometric i

M fhol diameters| @ IR Data| @ 2Mass| _i Constrain Temp|

fl UX —_— effectl Ve W Save Photometry| W fbol Plots| _| PostScript] _1 EPS| i PHG]

_| Cal Script Composition| @ 2Mass IR Phot| _| Parallax| _| Keck sky fmt| _j xEphem Display|

temperature modeling ] | -

Enlfnl el Photemetry =< 43 per

=

#rF W0 BSE -~ SpecEroscapic

er 00 56 36 5205 LS50 41 4 .’I?I HD247014--G2 5I1Va

#58 W5, 267 5

T HD_J4546--FSIV 6530 # Mol Effective Tewp = Spectral Type FSIV 10 S

0 HD_Sd5dbk--FoIv 40, BiEl 1 1- b oFF Parallass 24.51 | 8h) & [S1]19976&R LeeE

W WD _4546--FSTV 550 B 5 26 005 # UBW Johraon ¥ 1G6DSLFL 4 a - - Flux data ——

M MO O4Z4E.FSTV 440 98 5 69 D 05 # UBY Jahrann B 106ACALPL . 4 ] 107 F Retained data +-* -

i HE P4545--PCIY 3L 6B 5 0.0 x BY Jobases B 19GECALPL. . 4. 90 ¥

M HDO_J4546--FSIV G50) B9 S 2B 005 £ UBY Jahmsom ¥ 1929A7A 5. .125H 8 "

H I 2450i--TSTV 440 90 £ il 8 (5 # 1OV Johnson B 15G0ATR L8 —~ 10%F " E

M M PSS-S 385 68 5 €41 0,05 & umv Ichnman U 196SACA 5 .18 '

M HD TAS4E-<FSIV 550 B9 S.28 D.05 # UBY Johraon ¥ 1DE7MaKye 31 831 = ¥

M HDT24546--FSIV 440 5 5. 68 0,05 & UBY Jahsson B 19S7HsERe . 31, . 531 i 10° F E

o HD EH--EEITEEBEHQM- & TEY Johnson @ 196TEsRyo.  J1. .93 o

W HD_T4Sd6--TSTV 550 B0 5, 28 0,05 # UPW Tohreon W 1E55Rpa. | 122 1EEW E

N HO 24546--FSIv 440 0 = Eu 0.05 & URY Johroon B 19550 . 122, 1EEM O 4510 | .

i HE B4545--FGI¥ 355 6B 5.9 0.0 & BV Jodasen © 195Chp]. 12 192 D

M HD_J4=46--FSIV G5) £9 5- 2T 0.05 £ UBY Jahmaom W 1981fsToa 28 238 2

H HO_Sd%b--F5IV 441 5 L bR 0. 0% & UBY Jahraon B O1BELATo 2N 21 411k Tpwiers = 5705 +/- 36 K .

[ B =] m.'.:i ;5:1'535;'&_5;4!5“;5 # Ty J?ﬂnﬂ ul;Q§1Mu 2B, .33 . 0

HH.I.IEL:H IV =. 3 & UEY Jahsmon ¥ ESUET N — _ * B e T

N HIME46--FSIV #40 90 5.7 0.85 # WBY Juhnsan B 19BSEqlE i Y Fooi= 1914 +/-0.701 710 7 erg em = s i

FH HD 24545~-FLIV 355 6B 5.7 0,05 & UBY Johmson U 19SgEqUEY. ... . H ;

F D ARSIV 560 59 6 B9 203 2, 90483 # Gerevs Ve 5 0TL 197 5AERS Diam =D.74 +-0.11 mas

F HD_24546--FSIV 540 5 201 28 T B4 # Genswa Ti=£ D15 LOTEARAS 13

F HO 24546-<FSIV 484 5 28.3 20 2 D535 & Caneva Bed B 1OTAAEAS 10

F HO_J4E4F--FEIV 402 4 196 1T.1%0 1. 7191 ¥ B=neva Bl=5 ElE- 197RRE/E - - — - — . - .

F HO_Z4%k--F5IV 448 16 2 24 03 dl.l.-d'l & Peanegs BEsh T 197EAGRS 2 : Fit Residuals --------
= \r Hn_4546--rSTv SE S 204 30, ° [E0ES # Denewa 6= 950 1976acRs D 01 F ) ) : -

F HD J4546--FSIV 10100 2000 D& Sl-:' # 1AAS 10um flee 1lE@asaaiidn g B ! . !

# THEss Sessch HD B4545: K = 4 ofe 0012 71 = 4.73F &= D.214d H [on 0k I \ i 4
& (M HD_24546--FSIV 2200 490 4. 288 0.013 & ZHess E g H I

C -01 F b -
ne 1 : H |
0.1 1 10

Wavelength (um)
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» Composing wbCalib
calibration scripts

21 July 2003

getCal

File

Ok

" |
A LWL
= .I |_| '.I Tt

GUI»0.5Tdey (getCal va dpre)

Help

Object Designation/Pos |43_Fe| # name -, HD -, HIP - Pos

_| Mo Calibrators| @ LCV| _j LCI| j LC1| i Max Diam (mas)| |

_| Calibrator Search Radius|

| 1 Maxv| | i MinK|

| 1 Max K| |

_| Min |

£ . - =l [=][=]

js'# Simbad Search HO 24546: Type: Spectroscopic binary FSIV =5 28T * 43 Per *+ 5 440aP
HOC 2454k
03 56 36491 50 41 43371 0.094 -0.128 0.02451 ¢ P51V’ ¥V = 5.3, K =4.2
9
# Simbad Search HO 19373: Type: High proper-motion Star GOV V=4 05 * 1ot Per
HOCI19373 03 0903 620 +49 35 47 799 1 262 -0, 092 0.09493 1.07 0.3  #GO¥W ¥ =40,
# Bimbad Search HOD 2067T: Type: Variable Star A5V W=4 047 s5¥+ EI 181 * 32 Per * 1 Per
HDC206TT 03 2126 572  +43 19746 743 -0.0e0 -0, 000 °0.021 0.41 0.0 # a3y W¥W=25.0 K
# Simbad Search HD 20675: Type: High proper-motion Star FEV V=5 047
HOC20e75 03 21 B2 477  +49°04 15,257 0,181 -0.063 0.02186 0. 34 0.2 # FEW ¥ =5 0,
# Simbad Search HO 22192 g: Emission-line Star ELWe W=4. 310 * psi Per * 37 Per EM*
HOC22192 03 36 29,373  +48 11 33.491 0.021 -0.029 0.00466 0.25 0.2 # BSWe W =4.3
# Simbad Search HD 25940: e: Emission-line Star BE3Ve ¥=4.003 * c Per * 48 Per EM* My|||=
HOC25940 04 08 39 685  +47 42 45 046 0,020 -0.033 0.00589 0.30 0.1 # B3¥e V =4.0
# Simbad Search HD 26961: Type: Ellipsoidal wariszhle Star AZV ¥=4 599 ¥+ b Per * b Per
HOCZ2e961 04 18 14 603  +50 17 43.808  0.047 -0.056 0.01025 0.35 0.3 & a2¥ ¥V = 4.6,
# Simbad Search HD 27084: e: Star in Cluster ATV ¥=5.40
HODC27084 04 19 13 219  +50 02 55.302 0,063 -0:059 0.01259 0.28 0.2 # &a7¥ ¥ =55,
# Simbad Search HO 29316: Type: Double or multiple star ABY V=5 376 * 2 Cam ** STF LS6GAR
HOC29316 04 39 58 055  +53 28 22.874 0.036 -0.089 0.01176 0.29 0.3 # m8¥ ¥ = 5.4,
# Simbad Search HD 31278: Type: Spectroscopic binary A1V V=4 452 *# T Cam ** D 5 ** 0 SA
HOC31278° 04 57 17 206 +53 45 07.564 -0.024 0.008 0.00868 0 .35 0.3 #alv ¥V =44,

{

i~ ' -
Save | Close |
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getCal Documentation i

> getCd
documentation
Ison-line at
msc.caltech.edu
getCal isfredy
avallable
through the

M SC download
portal

webGetCal will
be availablein
the fall

21 July 2003
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getCalWeb

» Not complete
vaporware. ..

» Comingto a
URL near you
INn September.

21 July 2003

[ s gy sy g b g S ey |
getCal gcGui msc.caltech.edu ™"

File Edit View Web Go

[=I[x]

Bookmarks Tabs Help

“ . ®

Back Fanward

-

?ﬁ ﬁ ﬁD|https:Hiscdev30d.ipac.caltech.edu:5000fgetCaINisiterﬁemp—10156644?2}‘tir‘r||3| '
Stop Refresh Home

52 Internet (] Lookup [ New&Cool 52 Netcaster [0 DemoFolder B2 CNN.com 5 New York Times B2 Los Angeles Times »

Gougle « Gruaole Gorole 55 Dictionary « >

getCal gcGui Web Query

The form on the left is the on-line version of the getCal interface gcGui. The Examples drop down menu enables you to select
from a number of examples that provide pre-selected values as input. Press Submit to activate the query. After a moment, the
textual result will appear in the frame on the right and graphical results will appear in the bottom frame.

Submit |

Examples | query star by name iota_peg | Help | getCal Documentation x|

getCal executed with il

I_Minv| I_Maxv| I_MinK| ™ Max K
|—

getCal -targetName iota_peg -fbol -longwL

-savePhotometry -plots -hc -ps -timing -obsCal -location PTI
[~ simbad Query ye P g

-noCal
[T common Names [ Simbad Meas [ Browser ocGui -png
[ simbad Mail Query | tGui -png
[*" Timing Info Processing ...

- ) . -
[+ Observing Calender display ¥ Timing display [ 1 o e —

Fbol Qutput |

Photometry Output |
Observing Calender

| Palomar (PTI)

[~ Zenith Angle Limitl [T Delay Limitl r|

I™ select Date | July =l]17 x][=2003 -]

7 fbol diameters ### GUI catalog from getCal v2.5betal ###
I o maks [ amaes T an—f-r-\.in Toman, [F Couen Dhiv —TL Dncaliima & srant ok mas i CIMD AT
» A

g »

<

UT Qomg (et Husl [ s ) 000 1200 1500
G353 UT 1147 T
HDE:21 0027 -
' Bunset : Sunrise )
LST 113 14:5 1755 2055 2356 256
Basaline: Composie niersecion Track TH3E0M UTC, day ad33133

35 deg zenin ange eonsrant 333 m deigy senstrain

Prodused By 1ming G U1 w0 2dey (ge1Cal v2.8weial) Hchalsen Sdense Cemer — hfpdimss calaah sdur =

Done.
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getCal Installation & Dependencies

» getCal build/installation recipe:
> Install.getCal — shell script that prepares components

> Install.extern — shell script that makes external symLinks into
convenient path location (e.g. /proj/msc/mscSoftware/bin,

/usr/local/bin)

» getCal dependencies
Perl 5 (e.g. 5.005, 5.6.1)

>
> Perl/Tk (800 series)
>
>
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Hipparcos catalog and annexes
Lynx (for Simbad and 2Mass accessviaHTTP)
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getCal Coming Attractions

> Interface getCal to additional catalogs (including common
calibrator catalog format)

» Add long delay line (LDL) position optimization tool

» Users can see and optimize LDL position for individual objects or
experiment clusters

» Rework build & install procedures in amore standard (i.e.
GNU Autotools) methodol ogy

> Vigbility modeling/visualization application...

21 July 2003 AFB 15
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Proposed: Common Calibrators Catalog

>
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MSC is notionally committed to supporting community-
wide common calibrators catalog

PTI is"about to” make a substantive contribution to thisin
the form of catalog of ~275 PTI calibrators we have used
over the years (forthcoming Lane & Creech-Eakman
2003)

» Diameter estimates based on PTI data and/or SED modeling

> 25<K <5
Propose to work with ESO (Richichi) & NEVEC
(Percheron) to unify calibrator sets into an integrated
catalog, and make that catalog available through MSC and
ESO distribution mechanisms (e.g. download portal)

» Integrate into getCal search infrastructure

21 July 2003 AFB 16
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Common Data Format Support

» MSC iscommitted to supporting IAU WG-Sponsored
Data Exchange Format (Pauls & Y oung) in calibrated data
» Particularly critical given demise of AIPS++ consortium

> Best way to do that isto be producing leading the user community
by producing data productsin this format

» Versionsof KI V2 calibration applications that produce
datain thisformat will be available in October

» Version exists now in testing; library packaging issues need to be
addressed
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